1Φ Introduction* In Problem 3.24 of [6] H. Hilden and J. Montesinos ask whether every homology 3-sphere is the double branched covering of a knot in S 3 . The interest in this question lies in the fact that there is an algorithm, due to J. Birman and H. Hilden [1] , for deciding whether such a 3-manifold is homeomorphic to S\ In addition, the Smith Conjecture for homotopy 3-spheres [4] implies that every homotopy 3-sphere of this type must be homeomorphic to S 3 . In this paper an infinite family of irreducible homology 3-spheres is exhibited which admit no PL involutions. This gives a negative answer to the above question since the nontrivial covering translation of a branched double cover is a PL involution.
2 Preliminaries* We shall work throughout in the PL category.
A knot K is an oriented simple closed curve in the oriented 3-sphere S* which does not bound a disk. The exterior Q = Q{K) is the closure of the complement of a regular neighborhood of K. A meridian μ = μ{K) of K is an oriented simple closed curve in dQ which bounds a disk in S 2 -Int Q and has linking number + 1 with K. A longitude λ = X(K) of K is an oriented simple closed curve in dQ such that λ bounds a surface in Q and λ ~ K in S 3 -Int Q. ("~" means "is homologous to").
K is ± amphicheiral if there is an orientation reversing homeo-
For the definitions of simple knot, torus knot, and fibered knot we refer to [8] . For the definitions of irreducible 3-manifold, incompressible surface, and of parallel surfaces in a 3-manifold we refer to [5] . Note that a knot K is simple if and only if every incompressible torus in Q(K) is parallel to dQ(K). If K is simple and Q(K) contains an incompressible annulus which is not parallel to an annulus in dQ(K), then K is a torus knot [3] .
Suppose h is an involution on a homology 3-sphere M. Thus T lies in some Q { . Since K t is simple, T is parallel to T and we are done. Proof. Suppose not. Then Fix (h) is a simple closed curve meeting T transversely in finitely many points x l9 -} x n . Let T* be the orbit space of T under h \ T. The projection q: T -> T* is a 2-fold covering branched over xf, •••,#*, where xf -q(Xi). An Euler characteristic argument shows that T* is a 2-sphere and n -4.
Let 7* and δ* be arcs in T* such that 7* joins ajf and x%, δ* joins α? 2 * and xf, and each misses the other two branch points. Then 7 = g Now isotop β, keeping a pointwise fixed, so that h{a) Π β is a single point. (This is only necessary if h(a)f]cc =0.) Then isotop β, keeping a and Λ(α) setwise fixed, so that h(β) Π β is minimal. As in the case of a above, the result will be that either h(β) ΓΊ β = 0 or that β can be isotoped so that h(β) = /3. This can be done keeping a and h(a) setwise fixed because the analogous disk D used in the isotopies meets each of a and h(a) in at most a point of 7 Π δ or an arc with one endpoint in each of Int (7) and Int (<?). LEMMA 
Let h be a good orientation preserving involution on M(K 0 , JKΊ) such that Fix (h) Π Γ = 0-T/^w Fix <fe> = 0 and aU β can be isotoped so that h(a) d a = 0 = h(β) Π β.
Proof. We may assume that a (J β satisfies one of the three possible outcomes of Lemma 4.4 Proof. To construct one such example, it is sufficient, by the results of the previous section, to find simple knots K o and K lf other than torus knots, having non-homeomorphic exteriors, such that K o is non-amphicheiral, has a unique isotopy class of incompressible spanning surface, and is not fibered, and K x is non-invertible.
Let K o be a twist knot [8, p. 112] with q twists, q <; -2. K o has bridge number 2 and so is simple [10] . K o has signature -2 and is therefore non-amphicheiral [8, p. 217] . K o has Alexander polynomial qt 2 -(2g + ΐ)t + q and is therefore nonfibered [8, p. 326] ; so K o is not a torus knot. By Lyon [7] K o has a unique isotopy type of incompressible spanning surface.
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